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Overview

= Capabilities of Nutrient Treatment Technologies

= Translation of Numeric Nutrient Standards to Discharge
Permit Limits

= Appropriate Discharge Permit Structures for Nutrients
- Treatment process variability
- Statistical performance characteristics
- e .p J'a-\ﬁeragES')Is Max Month. Week and Dav limi """“','.I"
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Wastewater Nutrient Removal Treatment

= Generalized Levels of Treatment
-BNR Biological Nutrient Removal

- TP 1 mg/l, TN 10 mg/!

-Modify Biological Treatment Process for N and P
Removal

-ENR Enhanced Nutrient Removal
-TP 0.25t0 0.5 mg/l, TN 4 to 8 mg/l
-Add Filters for P & Chemical
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Numeric Nutrient Standards, Wastewater Treatment
Capabilities and Limits of Wastewater Treatment
Technology

LOT > Numeric
Nutrient Stds?

Typical
Typical Advanced Enhanced
Municipal Raw Treatment Nutrient
Wastewater, Nutrient Removal (ENR),
mg/l Removal (BNR), mg/l

Typical In-
Stream Nutrient
Criteria, mg/l

Parameter

Total
Phosphorus 4to 8 0.020 to 0.050

Total Nitrogen 25t0 35 0.3 to 0.600
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Effluent Requirements Below Limit of
Technology

= Ruidoso, NM e rerons

: & % 1445 ROSS AVENUE

g
- Tot al N Itr O g e n %ﬂg DALLAS, TEXAS 75202-2733 NPDES Permit No NM0029165
- 1 m / L 30 D a Ave raoe AUTHORIZATION TO DISCHARGE UNDER THE
- NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
. In compliance with the provisions of the Clean Water Act, as amended, (33 U.8.C. 1251 et. seq;
- 1.5 mg/L Daily Max A,
' ) City of Ruidoso Downs and Village of Ruidoso WWTP

313 Cree Meadows Drive

- Total Phosphorus

Post-Construction Effluent Limits — 2.6 MGD Design Flow — OUTFALL 001 Continued

DISCHARGE LIMITATIONS
EFFLUENT CHARACTERISTICS Tbs/day. unless noted me/l, unless noted MONITORING REQUIREMENTS
POLLUTANT TOEET| 30-DAY T-DAY 30-DAY 7-DAY |DAILY MAX | MEASUREMENT SAMPLE TYPE
CODE AVG AVG AVG AVG FREQUENCY
Flow 50050 Report Report FrE R i Contimmous Totalizing Meter
MGD MGD
Biochenucal Oxygen Demand. [ 00310 631 976 30 45 NA 1/ Week 6-Hr Composite
5-day
Total Suspended Solids 00330 631 976 30 43 NA 1Week 6-Hr Composite
E. coli Bacteria (*1) 51040 NIA N/A 126 (*2) N/A 410072y 1iWeek Grab
Cyamde (WAD) (*4) 00718 Report. N/A Feport NA Feport Once/Quarter 24-Hr Composite
Total Nitrogen .T1 =13°C (*¥3, [ 00600 <1952 N/A =9 N/A =9(*8) Once/2 weeks 24-Hr Composite
*6,*7)
Total Nitrogen, Ti= 13°C (*3, [ 00600 =130.1 N/A =6 N/A <6(*9) Once/2 weeks 24-Hr Composite
*6,*7)
Total Nitrogen (*3. *15) 00600 N7 N/A 1 N/ 2 OnceMonth 24-Hr Comwposite
Total Phosphorus (*10) 00665 22 N/A 01 N/A 015 Once/Month 24-Hr Composite
Total Thallim (*11) 01059 037 N/A 1087 ug/l NA 16.30 ug Once/Month 24-Hr Composite
TRC (*12) 50060 N/A N/A NIA MA 19ugil Daily Grab

NPDES Permit No. NM0029165, September
2007
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Phosphorus Requirements Below the Limit of
Technology

= Spokane River D.O. Dissolved

Oxygen Total Maximum Daily S _
Loa d (TMDL) I;‘lm Em ————————— Modeled Wasteload Allocation (mg/L)---------
- Total Phosphorus 8 ug/l (0.008 T e ™| o
mg/L) Kase T o4 154 | 01w Doc X
- Best Treatment Technology Paper Conmgeny | *1 | 41| 1000 0 008 1
Capable of TP ~0.050 mg/L %ﬁ_’%gp"m 41.76 | 50.77 » 0.007 11
-WAC 173-201A-450 Water Spolane Coury [ g [ - 0 008 0

Ntes
.A.ctuaL not projected flows, will defermine comphance with wasteload allocations in NFDES permuts.
* NPDES permit limits will use CBOD: rather than CBODy,
- *Ammoma wasteload allocations for these faciliies will remain constant in 2028 despite increased flows (City of
Spokane and Iiberty Lake Sewer and Water District) and are as follows:
April 1-May 30: 1mglL.

June 1 - Sept. 30: 0.250 mgT,

Oct. 1 -Oct. 31: 1 mg

Revised TMDL Spokane River Wasteload Allocation,
Washington Department of Ecology, May 2008
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Nutrient Removal Costs Increase Dramatically
As Approach Limits of Technology

= Generalized Levels of Treatment = BNR

-BNR Biological Nutrient Removal -Economical for Most Utilities
- TP 1 mg/l, TN 10 mg/l - Caveat: Highly Dependent Upon
-Modlify Biological Treatment Process the Kind of Plant You Begin With
for N and P Removal s LOT
-ENR Enhanced Nutrient Removal e
-TP 0.25t0 0.5 mg/l, TN 4 to 8 mg/l _Edge of Technology

-Add Filters for P & Chemical
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Treatment Costs Escalate Substantially as Approach
Limit of Technology

= Estimated Unit Costs for Phosphorus Removal from Base Nutrient Removal
to Limit of Technology

$40.00
$35.00 -
$30.00 -
§25.00
$20.00
| $15.00 o
-'L] z : _ iy
l N $10.00 - i
$5.00 - =
$0.00 - — | | |
TP 1 mygll (AS #+ Chem) TP 0.5mgll (AS + Chem # Filter) TP 0.13 mgll (AS + Chem + Filters) TP 0.05mgll (AS + Chem + Filter +
Membrane)
| |
b P Removed 0006428

Estimated retrofit costs at 10 mgd capacity from Jiang, et al
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In-Stream Standards :} Discharge Requirements

Translation of in-stream standards to effluent discharge permit limits is key to understanding facility requirements and costs

- e o

Image F 150 mg/m? Chla 0006430



In-Stream Standards » Discharge Requirements

Numeric Nutrient Standard A Effluent Limits?
TP 0.050 mg/l ./ \—— | BNR TP 1 mg/l TN 10 mg/!
TN 0.300 mg/| T ENR TP 0.250 mg/l TN 7 mg/l
P, ;- ; LOT TP 0.1001 mg/l TN 3 mg/!l
303(d) Nutrient Impairment I 7 ATIRQSF mr: m L . Basis for Permit Compliance?
o i - o R | ﬂﬂ brum
: Total Maximum Dally Load & : Ah‘:'m‘rl(}“;: h};:{ R ! S zzzzz_zzzzzzgzzzzzzzzzzzzzzzzz 3

(TMDL)
PS Wasteload Allocation

NPS Load Allocation

= e "

Translate to MPDES Permit
Limits
. Season?
Critical Flow?
Ambient > Standard?

o

%

EMERGING CONTAMINANTS L=
O

WIS WATERREUSE 006431




Define What Various Treatment Levels Mean and
How They Will be Permitted

= DEQ Appendix I. Point Source Permitting and
Compliance for Nutrients

- Options for Establishing Point-source Effluent Limits for
Nutrients

1. Technology-based Effluent Limits
2. Back-calculated Water Quality Based Effluent Limits

3. Forward-calculated Water Quality Based Effluent Limits,
Maximum Days with Exceedances

| _{L 4. Forward-calculated Water Quality Based Effluent Limits,
Lk Statistical Compliance Tools

0006432



DEQ Appendix H. Statistical Considerations for Applying
Montana’s Numeric Nutrient Standards: Recommendations for
303(d) Listing and TMDLs

= 4.2.3 Critical Exceedance Rate
- Clark Fork River Analysis

- Numeric Nutrient and Benthic Algae Standards
- TP 0.20/0.039 mg/l
- TN 0.300 mg/l
- Chla 150 mg/m?

- Found 25% Threshold Where Compliance with Algae
Standard Becomes Tenuous

= DEQ Recommended Critical Exceedance Rate for

Compliance with Numeric Nutrient Standards be Set
at 20%

Need explanation for what this means in terms of permit compliance and how this
recommendation will be converted into MPDES permits

0006433



DEQ Alternative 2: Back-calculated Water
Quality Based Effluent Limits

= Back calculation to determine = Show the Calculations

effluent levels based on in- - Critical Flow Assumptions
Sstream criteria - 7010 v. 30Q10 v. Other?
- Ambient Water Quality
v fea-¥ - Coefficient of Variation and
e eceiving water concentration (RWC) ate mixing. ma/Z Extremes in Data Set
ST DG el - Effluent Water Quality

Q= effluent design flow (8.97cfs).

(See Appendix IIB, and IIIB for actual values used in calculations for Crp, Cg, Cs) = ASSU med CoeﬁICIGnt Of Varlatlon

L--F \/ I-J. Ill-::.;-.‘ e
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DEQ Alternative 3: Forward-calculated Water Quality
Based Effluent Limits, Maximum Days with
__Exceedances

= Use PDM to determine = Show the Calculations
effluent limits corresponding - Critical Flow Assumptions
to water quality standards - 7Q10v. 30Q10 v. Other?
- EPA’s Probabilistic Distribution - Ambient Water Quality
Model (PDM) - Coefficient of Variation and
- Run a range of hypothetical Extremes in Data Set
effluent limits until identify result - Effluent Water Quality

applicable to standards - Assumed Coefficient of Variation

- Variability in Low Nutrient

ANTS

- Effluent Limits?

il -
i !
L
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DEQ Alternative 4: Forward-calculated Water Quality
Based Effluent Limits, Statistical Compliance Tools

= Use probabilistic effluent = Show the Calculations
dilution model to estimate - Critical Flow Assumptions
downstream concentrations - 7Q10v. 30Q10 v. Other?
associated with range of end- - Ambient Water Quality
of-pipe effluent limits. - Coefficient of Variation and

- Distributions of estimated 2SRRI
downstream predicted - Effluent Water Quality

concentrations with each - Assumed Coefficient of Variation

potentlal effluent I|m|t_ St vk Varlabll in Low Nutrient
R ed Wlth statistical -..."!'!*-.""ﬁl-- ment Plants

- compliance determination tools - Effluent L 1@!_1_‘
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Appropriate Discharge Permit
Structure for Nutrients

T .. ® Translation Water Quality Criteria
to NPDES to Permit Limits
- Critical Interpretation of Water
Quality Issues
- Pre-formulated '-n_ e
m.”aa-re States Often

C '-...-—;_-'_-____; ———
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Nutrients Differ From ToXICS

Nutrients Toxics

= No Immediate Impact = Acute and Chronic Impacts on
- Aside from Ammonia Aguatic Life

= Watershed Scale Impacts - Chlorine, Metals, Organics

- Nutrient Enrichment Leads to Aquatic = Near-field (mixing zone) and Far-
Elfeliin field (watershed) Impacts

= Algal Response Over Longer = Long Term Response
Periods - Average Limits

- Longer Averaging Period Appropriate Sy g Sl cuc peals b

e i A t Term
.""1_""":!-"?-*.

Al AV/RQV - e e  MIAXHIITIIN L arnSsS 10111
y \/ | r

o~
~ .
IS i
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Selection of Appropriate Critical Water Quality
Conditions for Nutrients

= Default Selection of Extreme Late
Summer Conditions and 7Q10 Flows

Overly Restrictive
-Leads to In-Stream Standards Applied at

End-of-Pipe
= Algal Response Over Longer Periods

for Nuisance Conditions

-Longer Averaging Period Appropriate for
Nutrlents

[ Mt Serngg Cos.
) - Iv‘;_‘_ N[ /Pl _ i R h .;_., : %

] bl :j o A b
? ..-|_ — — Id r
il Lo
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NPDES Permitting Regulations

= 40 CFR 122.45(d) requires that all permit limits be
expressed as average monthly limits and average
weekly limits for publicly owned treatment works
(POTWSs) and as both average monthly limits and
maximum daily limits for all others, unless
“impracticable.”

- | Maximum monthly, weekly, and daily limits likely to be exceeded by even the best | = T e
. de3|gned and operated low nutrient treatment facilities ¥ =

P . S

Effluent N and P concentration is highly variable for even the best deS|gned and
operated low nutrient treatment facilities

Individual permit writers in every nutrient limited watershed must interpret these

NPDES regulations and the definition of “impracticable’ with limited guidance

0006441



Effluent Performance Variability at Low Nutrient

Levels in an Exemplary Facility

2005 Durham AWWTP Effluent TP

0.35

0.30 A

-u____

Effluent Total Phosphorus (mg/L)

0.25 A

0.20 A

0.15 A

Daily > 0.3100 mg/l

Permit Limits Monthly
Median 0.100 mg/|

Log Normal Mean
0.080 mg/l

T

¢ FEP =—Ave P
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Daily Maximum, Weekly Average and
Monthly Average Limits Not Mandatory

= Guidance from EPA Headquarters Office .
of Wastewater Management & s

= Annual Permit Limits for Nitrogen and ua 3
Phosphorus for Permits Designed to pr——

Protect Chesapeake Bay R T

- “...permit limits expressed as an S

annual limit are appropriate and that it e

Is reasonable in this case to conclude c,:,;:mmm

| that |t |s i

Y
average effluent limitati the p ion of apeake Bay and its tidal tributaries
from excess nutrient imulms Bu.cd n the information provided by your staff and for
the reasons and under the circumstances outlined herein lmw.rlln‘lp:nm t limits

ms-suiunnmuu]lmnrc iate and that it le in this case to
that it is “i i " to express permit e fﬂueuthmm‘lmu:sasdall

maximum, weekly average, or monthly average effluent limitations. This memo
describes the scientific and policy rationales that support this approach.

EPA Regv:m has developed recommended water quality criteria ceﬂ:un

quali
Bay is loading of umemx,specaﬁ:al]y imgmlndphmplmnm,fm point and
nonpoint sources the entire Bay The States are in the

' SeeEPA': Ambisnr Wates l,- ity Criteria for l-._..-.u-.- Qnveen
2t 1l "ﬂﬂﬂpﬂhﬂ
uupomunnfﬂu mwmmmmmm “ebb and flow o romnum.mm

encompasses all of the mainstem Bay and the asea north and east to the fall line, The fall line is a physical
barrier on the Bay's larger ributaries marked by waterfalls and rapids.

Intamat Address (LIALY = hepuiwww spagoy

Jim Hanlon, Office of Wastewater Management,
March 3, 2004 0006443




Recognition of Daily Treatment Process Variability
at Very Low Nutrient Levels

n Da"y Procesls Performance 2005 Durham AWWTP Effluent TP
Varies Even in Excellent
Treatment Plants ] .

= Compliance Feasible
- Median or Average Basis
- Annual or Seasonal

o
w
a

o

w

o
*

°
)
a

Log Normal
Mean 0.080 mg/I

o
)
o

Clean Water Services of Washington County, OR (CWS)
Durham Plant Effluent Phosphorus, mg/l

Over specifying effluent discharge permit limits will not provide additional water
quality protection 0006444



Kalispell MPDES Permit Limits September

2007

Average Average Maximum
Parameter Units Monthly Weekly Daily
Limit @ Limit @ Limit @
mg/L 10 15 --
BOD; Ib/day 259 388 -
mg/L 10 15 --
TsS b/day 259 388 - —
E. coli Bacteria, winter %) cfu/100 mL 630 -- ?_4266/ Average Monthly Limits
E. coli Bacteria, summer (2.3) cfu/100 mL 126 ;--/ 252 Concentratlon and MaSS
mg/L 1.0 -- --
Total Phosphorus as P Ib/day 58 — -
Total Nitrogen ) Ib/day 268 -- 364
Total Ammonia as N mg/L -- -- 2.22
Total Ammonia as N, winter @ mg/L 2.16 -- -- Maximum Dai|y Limits
Total Ammonia as N, summer @ mg/L 1.23 -- --
Oil and Grease mg/L NA NA 10
Dissolved Oxygen Saturation % -- -- >75%

Footnotes: NA means not applicable.

(1) See Definition section at end of permit for explanation of terms.

(2) Winter is November 1 through March 31; summer is April 1 through October 31.

(3) Report geometric mean if more than one sample is collected during the reporting period.
(4) Calculated as the sum of Nitrate + Nitrite as N and Total Kjeldahl Nitrogen concentrations.
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Missoula MPDES Permit August 2006

Effluent Limitations: Outfall 001

Average | Average | Maximum
Parameter Units Mﬂ.:mt.hlly Wtee!d}r I;Ja.i_lj;\r1
Limit Limit Limit
Carbonaceous Biological Oxygen mg/L 19 30 NA
Demand (cBODs) 1b/day 1.874 2.999 NA
Total Suspended Solids (TSS) mg/L 23 3 NA
1b/day 2249 3.374 NA
E. coli **° cfu/100mL| 126 252 NA
E coli** ofu/100 mL| 630 1,260 NA
Total Residual Chlorine mg/L 0.011 NA 0.019
Total Nitrogen - ° Ib/day NA NA 888.8 4
Total Phosphorus as P 8 1b/day NA NA 88
Oil and Grease mg'L NA NA 10

Footnotes:

S o e

See Definition section at end of permit for explanation of terms.
This limitation applies from April 1 through October 31.
Feport Geometric Mean if more than one sample 15 collected in the reporting period.
This limitation applies from Wovember 1 through March 31.

Calculated as the sum of Total Kjeldahl Nitrogen (TEN) and nitrate/nitrite as N concentrations.
This limitation applies from June 1 through September 30.

Maximum Daily Limits

T-Tr'_ i"!l—: e b

0006446




City of Bozeman MPDES Permit Limits
October 1, 2006

Effluent Limitations: Outfall 001

Average Average Maximum

Parameter Units Monthly Weekly Daily
Limit? Limit? Limitt
Carbonaceous Biological Oxygen mg/L 25 40 -
Demand (BOD;) Ibs/day 1,072 1,928 -
. mg/L 30 45 -
Total Suspended Solids (TSS)
Ibs/day 1,083 2,169 -
Escherichia coli Bacteria2 4 No./100ml 126 -- 252
Escherichia coli Bacteria3 4 No./100ml 630 -- 1,260
Total Residual Chlorine® mg/L -- -- 0.011
Total Ammonia, as N mg/L 1.52 -- 3.15
. Ibs/days 783 -- 971
Total Nitrogen
Ibs/day? 864 - 1072
Ibs/day?® 160 - 199
otal Phosphorus
Ibs/day” 170 -- 211

Footnotes:

1. See Definition section at end of permit for explanation of terms.

2. This limitation applies from April 1 through October 31.

3. This limitation applies from November 1 through March 31.

4. Report Geometric Mean if more than one sample is collected in the reporting period.

5. The Permittee will be in compliance with the applicable effluent limitation if the total residual chlorine
does not exceed the minimal level (ML) of 0.1 mg/L.

6. Effective during the growing season June 1 through September 30. Limits affective June 1, 2007.

7. Effective during the nongrowing season October 1 through May 31. Limits affective October 1, 2007.
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Daily Data from Plant Striving to Achieve 0.1 mg/L
Effluent Total Phosphorus

10 5

~ 2006 0.044mglL 5007:0038 gL
-  2005:0.036mg/L

u-ﬂﬂ1 T T T T T T T T T T T T T T T T T T T T T T T T
Dec-04 Jul-05 Dec-05 Jul-06 Jan-07 Jul-07 Jan-08

* Central (all), TP & Central (all), TP14

Excerpt from “What is the Limit of Technology (LOT)? A Rational and Quantitative Approach,” JB Neethling,
D. Stensel, C. Bott, D. Parker, S. Murthy, A. Pramanik, and D. Clark, June 2009. 0006448



Probability Scale Plot of Effluent P Data Showing
3.84”‘,__50”‘, and 95" Percentiles

10.00

— - - Z-IZZ-ZZ-ZZ-ZZ-ZcZZZZCZ
— - - - yZ-ZZ-ZZ-ZZ-ZZ-Ze~=ZZ=ZZ=ZC

- - - - - - ——_— - =

- - - - - - - —_—_— - =

_—— e e e - =

- - — - ——— - =

— — — L e = =

—ZIXZ-ZZ-ZZZ-=DZZCZ
____________

i et

r———-——Tr— —— = == = —

P T ) PR

r———-——Tr— —— = == = —

________________

- C-Z-Z-IZD-Z-ZZZ-ZZ-ZZ-ZxZZ=ZC
_________________

-———— -7 - —— —— — 7T — — —

-———— -7 - —— —— — 7T — — —

U R T

-———— -7 - —— —— — 7T — — —

_________________

10% 25%

Percent of values less than of equal to indicated value

® SE TP (all)

0%

75% 90%

Excerpt from “What is the Limit of Technology (LOT)? A Rational and Quantitative Approach,” JB Neethling,
D. Stensel, C. Bott, D. Parker, S. Murthy, A. Pramanik, and D. Clark, June 2009.

0006449



Treatment Performance Statistics

= Performance Achieved by a Technology Under
Specific Conditions and Expressed in Statistical
Terms
- Lowest Technology Can Achieve

- Lower 14-day per Year Performance (3.84™ percentile)
- Full Scale Plant Performance

: - G [ .dayPeFf.ar e Typically 40% to 50% Median (50"

Excerpt from “What is the Limit of Technology (LOT)? A Rational and Quantitative Approach,” JB Neethling,
D. Stensel, C. Bott, D. Parker, S. Murthy, A. Pramanik, and D. Clark, June 2009. 0006450



Summary Total Phosphorus Treatment
Performance Statistics

Table 5 — Total Phosphorus TAL Concentration From Plants”

Process Permit ¢ 14d 50% 95% 14 d/50% 95%/50%
Rock Creek 2B 0.1 0.025 0.065 0.210 0.38 32
Gwinnett County 1B 0.13 (0.08) 0.020 0.040 0.110 0.50 28
DCWASA 2 0.18 0.020 0.080 0.180 0.25 23
CCWRD-Central Plant 2B 0.14 0.040 0.080 0.233 0.50 29
=l CCWRD-AWT 2B 0.14 0.040 0.082 0.176 049 2.1
g - Cauley Creek 1B 0.13 0.040 0.080 0.160 0.50 20 =y
| WSSC 1 1 0.050 0.140 0.850 0.36 46 .
Eastern EWRF Orange Co 1B 2 0.100 0.190 0.630 0.53 34
Breckenridge 2B 0.050 0.004 0.012 0.045 0.33 38

Note:
a. Plant data presented at Workshop 101, WEFTECO8 conference, Chicago, IL
b. Process: 1=Single stage chemical addition; 2=Multistage chemical addition; B= Biological phosphorus removal

¢. Permit limits are shows only as an indication of the requirement under which the plant operates. Permits requirements varies — for example
Rock Creek operates under a monthly median permit; DCWASA operates under an annual limit

Excerpt from “What is the Limit of Technology (LOT)? A Rational and Quantitative Approach,” JB Neethling,
D. Stensel, C. Bott, D. Parker, S. Murthy, A. Pramanik, and D. Clark, June 2009. 0006451
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Variety of Permit Structures Nationally for
Nutrients

= Concentration Only, Mass Only, Both
- Seasonal Limits
- Mean or Median
- Shared Capacity

Total Phosphorus Limits

Clean Water Services of 0.100 mg/l Monthly Median, May 1 to Oct 31
Washington County, OR Watershed Permit
Las Vegas, Clark County, 334 Ibs/day Mar 1 to Oct 31
~ Henderson, NV (130/174/30 Ibs/day) Cooperative Agreement to Share
for Flexibility
Alexandria, VA 0.18 mg/l and 37 kg/day Monthly Average

0.27 mg/l and 55 kg/day Weekly Average
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Clean Water Services of Washington County,
OR Tualatin River

(2) Phosphorus

The phosphorus reduction period begins May 1 and ends October 31.

Outtall Number Parameter Monthly Median Effluent
Concentration

D001 Total Phosphorus 0.11 mg/L

R0O01 Total Phosphorus 0.10 mg/L

Four indrvidual permuts for the operation of publicly owned sewage treatment works (POTWs). one municipal separate storm sewage
system (MS4) permit and individual storm water permits for the Durham and Rock Creek Advanced Wastewater Treatment Facilities in
the Tualatin Raver watershed have been integrated and consolidated into this document. This represents a change in the traditional
approach to regulatory management of the watershed by integrating several program elements of the Clean Water Act into a single
document along with water quality trading. This combination allows 1) greater coordination of watershed protection and enhancement
programs. 2) greater coordination of watershed assessment and monitoring activities, and 3) greater public involvement.

Monthly Median Limits
Concentration Only

Seasonal

Shared Wasteload Allocation
0006454




City of Las Vegas, NV Las Vegas Wash

Table 1.3

Constituent City of Las Vegas | Clark County City of ZWLA
IWLA Sanitation District Henderson
IWLA
IWLA

Total Phosphorus as | 130 Ib/day 174 1b/day 30 lIb/day 334 Ib/day, Note: This WLA only applies March 1 -
P October 31; no limit applies the rest of the year.
Total Ammonia as 379 Ib/day 502 Ib/day 89 Ib/day 970 1b/day, Note: This WLA only applies April 1 -
N September 30; no limit applies the rest of the year.

L A.2. Waste Load Allocation (WLA) The Permittee is authorized to discharge the waste loads listed in Table
i L3. for Total Phosphorus as P and Total Ammonia as N, to the Las Vegas Wash. The WLA appliesto |
the combined loading from Outfalls 001 and 002. This permit condition constitutes a cooperative
agreement between the City of Las Vegas, Clark County Sanitation District, and City of Henderson
(hereinafter dischargers) to allow discharge flexibility. Each facility has an Individual Waste Load
Allocation (IWLA) and there is a Sum of Waste Load Allocations (ZWLA) defined below for the
three facilities. Treatment facilities which are used to attain a waste load allocation are not required to
be operated when not needed to meet that allocation.

a. The Permittee shall be considered in compliance if either:

i. The Permittee does not exceed the IWLA listed below or the IWLA. in effect due
to transfers, or

The Sum of the Waste Load Allocations (SWLA) listed below is not exceeded.

Mass Only
Seasonal
Shared Wasteload Allocation

0006455



Alexandria, VA Hunting Creek/Hooff Run,
Potomac River

Al. Effluent Limitations and Monitoring Requirements

1.

Outfall 001-54 MGD Design Flow
a.  There shall be no discharge of floating solids or visible foam in other than trace amounts.

b. During the period beginning with the permit’s effective date and lasting until the permit's expiration date, the permittee is authorized to discharge
from Outfall Number 001. Such discharges shall be limited and monitored by the permittee as specified below.

PARAMETER
Flow'™ GO
cBOD,™
TSE
TEN
Ammmoniz as Mitrogen (Apr-Chcr)

Ammonia a5 Mirogen (Mov-January)

Al ia as Mitrogen (Fek y-March)
Witate as Mimogen

Witrite as MNitrogen

Total Mitrogen

Total Phospharous

Orbophosphorous

Monthly Averaze'!
ML
Smgil 1022 kgiday
6.0 mel 1226 kg/day
ML
1.0mel 204 kg/day
24 mgl
T.4mgl
ML
ML
ML
0.12 mgl 37 kziday
NL

Emel 1635 kg/day
0.0 mel 1240 kg/day
ML
B9 kgiday
10.4 mg/l
2.1 mel
ML
ML
ML

0.27 mel 55 kgiday
NL

4.4 mel

NA
N/A
MN/A
NA
N/A
NA
NA
NA
NA
NA
N/A
MN/A

MOWMITORING REQUIREMENTS
Freguemcy SampleType
Contimmons TIEE

LT 24HC

1D I4HC

LW 24HC

1D 24HC

1D 24HC

1T 4 HC

LW 4 HC
LW 4 HC
LW 4 HC
1D 24HC
1w 4 HC
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Truckee Meadows Water Reclamation Facility,
NV Truckee River

PARAMETERS

EFFLUENT DISCHARGE LIMITATIONS

YIONITORING HEQUIREMENTS

30-Day Average | Daily Maximum Sample_ Neasursment Sample
mg/t. | Kg/day | I!b/day | mall | Kg/iday @ Ibiday Location™ Freguency Type
Dissolved Organic ; . 12 : ; .
Nitrogen —N (mg/) Moniter and Report i Weekly Composite |
Total Phosphorus —P 040 | 81" | 134" | — ] = - L Daily Composite
Total Phosphztes —F 4 ; Weaek! He
(filtered) (mo/L) Monitor and Report i Weekly Composite

- Dissolved Organic
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Comparison of Point and Nonpoint Source
Nutrient Control Performance

Approach Nutrient Removal Performance Cost Effectiveness

Point Source

80% to 90% $0.50 to $50* $/lb
Advanced Treatment

Nonpoint Source

Best Management Practicest 15% to 80% $0.50 to $300* $/lb
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Nonpoint Sources Dominate Many
Watersheds

Gulf of Mexico Chesapeake Bay Flathead Lake
Phosphorus Sources Phosphorus Sources Phosphorus Sources

& Point Sowrces  Point Sowrces & Point Sowrces
» Mon-Poirt Sources = Non-Poirt Sources = Non-Poirt Sources

Phosphorus Loading Summaries for Gulf of Mexico,
Chesapeake Bay, and Flathead Lake
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Should Kalispell Invest in Limit of Technology Nutrient Removal?




Sustainability Comparison of Point and
Nonpoint Source Nutrient Controls

ApproaCh Electrical Power Chemical Use Greenhouse Gas Additional Watershed
Enhancements

Point Source +50% to Alum, Ferric,

+ 0
+250% over Methanol, other AL IO S None
Advanced Treatment Secondary Treatment
Secondary Treatment carbon sources
Nonpoint Source
b Enhanced Habitat, Aesthetics,
Best Management None None Sequesters Carbon Sediment Reduction
Practices!
1Conservation Tillage, Grass Buffers, Detention Basins, \ggtl_ands i) o
. o : 2 S T4 ey
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Conditions Required for Potential Water Quality
Offsets or Trading

= “Driver" for Pollutant
Reductions
- TMDL |
- NPDES Permit

_ Permit Limits Conducive to Trading [ ats

= Sources with Significant|
)ﬁ‘%lerent Costs g}or Cont%l

0 3oIIutarﬁ Reo”:ction Not So
at All Sources M

P%rgt?cg as Much as Possﬂ)ﬁte

- Need a Surplus of Reductions
- To Trade
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Conventional Tillage Conservation Tillage
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